Cyclic AMP-induced Mg2+ release from rat liver hepatocytes, permeabilized hepatocytes, and isolated mitochondria.
The addition of norepinephrine, epinephrine, or forskolin to collagenase-dispersed rat liver hepatocytes increase cAMP and result in a 15% loss in total cell Mg2+ within 5 min. Conversely, carbachol and vasopressin induce a 10-15% increase of total cell Mg2+. Permeabilized hepatocytes also mobilize a large pool of Mg2+ when stimulated by ADP or cAMP. This stimulation is completely inhibited by atractyloside and bongkrekic acid, two different specific inhibitors of the mitochondrial adenine nucleotide translocase. cAMP directly mobilizes Mg2+ efflux from isolated rat liver mitochondria. 50 nM cAMP or 250 microM ADP induces in 5 min a mitochondrial loss of about 6 nmol of Mg2+/mg of protein and a stimulation of ATP efflux. The effect of cAMP is specific, is not reproduced by other cyclic or noncyclic nucleotides, and is inhibited by inhibitors of the adenine nucleotide translocase. These data indicate that cAMP is a messenger for a major mobilization of Mg2+ in hepatocytes. A major target for the effect of cAMP are mitochondria, which lose up to 20-25% of their total Mg2+ in 5 min, both within the cell and after isolation. Evidence is presented suggesting that the adenine nucleotide translocase is the target of the cAMP-dependent Mg2+ efflux and that cAMP may change the operation of the translocase. This, in turn, could change within the matrix the substrate of choice of the translocase from ATP to ATP.Mg.